CLAIMS 



1. An image processing apparatus for generating graphics data 
representing a single seamless planar image synthesized from a multiple sets of 
graphics data contained in a plurality of graphics files, in response to the plurality 
of graphics files each of which contains the graphics data composed of a multiplicity 
of planar pixels arrayed in a plane for representing a planar image, the image 
processing apparatus comprising- 

a synthesis area establisher configured to establish a spheroidal projection 
plane centered on a predetermined point, as an area for synthesis of the multiple 
sets of graphics data?* 

a spheroidal image generator configured to generate a plurality of spheroidal 
images, by projecting each of planar images represented by each of the multiple sets 
of graphics data onto the projection plane; 

a feature point extractor configured to extract a feature point which is an 
area having a predetermined characteristic, from each of the plurality of spheroidal 
images; 

a correspondence relationship determiner . configured to determine a 
correspondence relationship of the extracted feature points, between the plurality of 
spheroidal images; 

a spheroidal image synthesizer configured to generate seamless spheroidal 
graphics data representing a single seamless spheroidal image, by synthesizing a 
plurality of graphics data each of which representing each of the spheroidal images, 
with reference to the determined correspondence relationship; and 

a planar image generator configured to generate the graphics data 
representing the single seamless planar image, from the seamless spheroidal image 
graphics data. 

2. The image processing apparatus in accordance with claim 1, wherein 



23 



the plurality of graphics files further include image attribute information 
which is attribute information of the graphics data, wherein 

the image processing apparatus further comprises a focal distance 
determiner configured to determine a focal distance of an optical system used to 
generate the multiple sets of graphics data for each of the multiple set of graphics 
data, in response to the image attribute information; and 

the spheroidal image generator generates the plurality of spheroidal images 
by projecting each planar image represented by each of the multiple sets of graphics 
data onto the projection plane, the each planar images being placed at a location 
away from the predetermined point to the projection plane side, by the focal 
distance corresponding to each of the multiple sets of graphics data. 

3. The image processing apparatus in accordance with any of claims 1 
and 2, wherein 

the image attribute information includes lens focal distance representing 
focal distance of a shooting lens; focal plane resolution unit specifying an unit of 
resolution in a focal plane of the optical system; focal plane height resolution 
representing a pixel count in a pixel height direction per the focal plane resolution 
unit; and focal plane width resolution representing a pixel count in a pixel width 
direction per the focal plane resolution unit; 

the focal distance determiner determines the lens focal distance to be the 
focal distance; and 

the spheroidal image generator determines a pixel size in a width direction 
by means of dividing the focal plane resolution unit by focal plane width resolution, 
and also determines a pixel size in a height direction by means of dividing the focal 
plane resolution unit by the focal plane height resolution. 

4. The image processing apparatus in accordance with any of claims 1 
and 2, wherein 
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the image attribute information includes 35 mm-equivalent lens focal 
distance which is a value of focal distance converted to a 35 mm film camera basis; 

the focal distance determiner determines the 35 mm-equivalent lens focal 
distance to be the focal distance; and 

the spheroidal image generator determines 35 mm film size as a size of the 
planar image. 

5. The image processing apparatus in accordance with any of claims 1 to 
4, wherein 

the image attribute information includes focal plane resolution unit 
specifying an unit of resolution in a focal plane of the optical system; focal plane 
height resolution representing a pixel count in a pixel height direction per the focal 
plane resolution unit; and focal plane width resolution representing a pixel count in 
a pixel width direction per the focal plane resolution unit; 

the spheroidal image generator comprises* 

a spheroidal pixel establisher configured to establish spheroidal pixels on the 
spheroidal projection plane, the spheroidal pixel being allocated in a height 
direction by an angle divided by a largest one of the determined focal distances and 
the focal plane height resolution, and also being allocated in a width direction by an 
angle divided by the largest determined focal distance and the focal plane width 
resolution; and 

a spheroidal pixel value determiner configured to determine each pixel value 
for each of the spheroidal pixels, according to a pixel value of a planar pixel 
projected onto each of the spheroidal pixels. 

6. An image processing apparatus for generating graphics data 
representing a single seamless planar image synthesized from a multiple sets of 
graphics data contained in a plurality of graphics files, in response to the plurality 
of graphics files each of which contains the graphics data composed of a multiplicity 
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of planar pixels arrayed in a plane for representing a planar image, the image 
processing apparatus comprising- 

a synthesis area establisher configured to establish a cylindrical projection 
plane centered on a predetermined axis, as an area for synthesis of the multiple sets 
of graphics data; 

a cylindrical image generator configured to generate a plurality of cylindrical 
images, by projecting each of planar images represented by each of the multiple sets 
of graphics data onto the projection plane; 

a feature point extractor configured to extract a feature point which is an 
area having a predetermined characteristic, from each of the plurality of cylindrical 
images; 

a correspondence relationship determiner configured to determine a 
correspondence relationship of the extracted feature points, between the plurality of 
cylindrical images; 

a cylindrical image synthesizer configured to generate seamless cylindrical 
graphics data representing a single seamless cylindrical image, by synthesizing a 
plurality of graphics data each of which representing each of the cylindrical images, 
with reference to the determined correspondence relationship; and 

a planar image generator configured to generate the graphics data 
representing the single seamless planar image, from the seamless cylindrical image 
graphics data. 

7. The image processing apparatus in accordance with claim 6, wherein 
the plurality of graphics files further include image attribute information 

which is attribute information of the graphics data, wherein 

the image processing apparatus further comprises a focal distance 

determiner configured to determine a focal distance of an optical system used to 

generate the multiple sets of graphics data for each of the multiple set of graphics 

data, in response to the image attribute information; and 
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the axis image generator generates the plurality of axis images by projecting 
each planar image represented by each of the multiple sets of graphics data onto the 
projection plane, the each planar images being placed at a location away from the 
predetermined axis to the projection plane side, by the focal distance corresponding 
to each of the multiple sets of graphics data. 

8. The image processing apparatus in accordance with any of claims 6 
and 7, wherein 

the cylindrical image generator establishes the axis parallel to the height 
direction established in the graphics data. 

9. The image processing apparatus in accordance with any of claims 6 to 
8, wherein 

the image attribute information includes lens focal distance representing 
focal distance of a shooting lens; focal plane resolution unit specifying an unit of 
resolution in a focal plane of the optical system; focal plane height resolution 
representing a pixel count in a pixel height direction per the focal plane resolution 
unit; and focal plane width resolution representing a pixel count in a pixel width 
direction per the focal plane resolution unit; 

the focal distance determiner determines the lens focal distance to be the 
focal distance; and 

the cylindrical image generator determines a pixel size in a width direction 
by means of dividing the focal plane resolution unit by focal plane width resolution, 
and also determines a pixel size in a height direction by means of dividing the focal 
plane resolution unit by the focal plane height resolution. 

10. The image processing apparatus in accordance with any of claims 6 to 
8, wherein 

the image attribute information includes 35 mm-equivalent lens focal 
distance which is a value of focal distance converted to a 35 mm film camera basis; 
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the focal distance determiner determines the 35 mm-equivalent lens focal 
distance to be the focal distance; and 

the cylindrical image generator determines 35 mm film size as a size of the 
planar image. 

11. The image processing apparatus in accordance with any of claims 6 to 
10, wherein 

the image attribute information includes focal plane resolution unit 
specifying an unit of resolution in a focal plane of the optical system; focal plane 
height resolution representing a pixel count in a pixel height direction per the focal 
plane resolution unit; and focal plane width resolution representing a pixel count in 
a pixel width direction per the focal plane resolution unit; 

the cylindrical image generator comprises- 

a cylindrical pixel establisher configured to establish cylindrical pixels on the 
cylindrical projection plane, the cylindrical pixel being allocated in a height 
direction by an angle divided by a largest one of the determined focal distances and 
the focal plane height resolution, and being allocated in a width direction by an 
angle divided by the largest determined focal distance and the focal plane width 
resolution; and 

a cylindrical pixel value determiner configured to determine each pixel value 
for each of the cylindrical pixels, according to a pixel value of a planar pixel 
projected onto each of the cylindrical pixels. 

12. An image processing method of generating graphics data representing 
a single seamless planar image synthesized from a multiple sets of graphics data 
contained in a plurality of graphics files, in response to the plurality of graphics 
files each of which contains the graphics data composed of a multiplicity of planar 
pixels arrayed in a plane for representing a planar image, the image processing 
method comprising the steps o£ 
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(a) establishing a spheroidal projection plane centered on a predetermined 
point, as an area for synthesis of the multiple sets of graphics data; 

(b) generating a plurality of spheroidal images, by projecting each of planar 
images represented by each of the multiple sets of graphics data onto the projection 
plane; 

(c) extracting a feature point which is an area having a predetermined 
characteristic, from each of the plurality of spheroidal images; 

(d) determining a correspondence relationship of the extracted feature points, 
between the plurality of spheroidal images; 

(e) generating seamless spheroidal graphics data representing a single 
seamless spheroidal image, by synthesizing a plurality of graphics data each of 
which representing each of the spheroidal images, with reference to the determined 
correspondence relationship; and 

(£) generating the graphics data representing the single seamless planar 
image, from the seamless spheroidal image graphics data. 

13. An image processing method of generating graphics data representing 
a single seamless planar image synthesized from a multiple sets of graphics data 
contained in a plurality of graphics files, in response to the plurality of graphics 
files each of which contains the graphics data composed of a multiplicity of planar 
pixels arrayed in a plane for representing a planar image, the image processing 
method comprising the steps of- 

(a) establishing a cylindrical projection plane centered on a predetermined 
axis, as an area for synthesis of the multiple sets of graphics data; 

(b) generating a plurality of cylindrical images, by projecting each of planar 
images represented by each of the multiple sets of graphics data onto the projection 
plane; 

(c) extracting a feature point which is an area having a predetermined 
characteristic, from each of the plurality of cylindrical images; 
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(d) determining a correspondence relationship of the extracted feature points, 
between the plurality of cylindrical images; 

(e) generating seamless cylindrical graphics data representing a sxngle 
seamless cylindrical image, by synthesizing a plurality of graphics data each of 
which representing each of the cylindrical images, with reference to the determined 

correspondence relationship; and 

00 generating the graphics data representing the single seamless planar 

image, from the seamless cylindrical image graphics data. 

14 A computer program product for causing a computer to generate graphics 
data representing a single seamless planar image synthesized from a multiple sets 
of graphics data contained in a plurality of graphics files, in response to the 
plurality of graphics files each of which contains the graphics data composed of a 
multiplicity of planar pixels arrayed in a plane for representing a planar image, the 
computer program product comprising: 
a computer readable medium; and 

a computer program stored on the computer readable medium, the computer 

program comprising*- 

a first program for causing the computer to establish a spheroidal project™ 
plane centered on a predetermined point, as an area for synthesis of the multiple 

sets of graphics data; 

a second program for causing the computer to generate a plurality of 
spheroidal images, by projecting each of planar images represented by each of the 
multiple sets of graphics data onto the projection plane; 

a third program for causing the computer to extract a feature point winch is 
an area having a predetermined characteristic, from each of the plurality of 
spheroidal images; 

a fourth program for causmg tho computer to determine a correspondence 
relationshtp of the extracted feature points, between the plurality of sphero.dal 
images; 
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a fifth program for causing the computer to generate seamless spheroidal 
graphics data representing a single seamless spheroidal image, by synthesizing a 
plurality of graphics data each of which representing each of the spheroidal images, 
with reference to the determined correspondence relationship; and 

a sixth program for causing the computer to generate the graphics data 
representing the single seamless planar image, from the seamless spheroidal image 
graphics data. 

15. A computer program product for causing a computer to generate graphics 
data representing a single seamless planar image synthesized from a multiple sets 
of graphics data contained in a plurality of graphics files, in response to the 
plurality of graphics files each of which contains the graphics data composed of a 
multiplicity of planar pixels arrayed in a plane for representing a planar image, the 
computer program product comprising: . 
a computer readable medium; and 

a computer program stored on the computer readable medium, the computer 
program comprising: 

a first program for causing the computer to establish a cylindrical projection 
plane centered on a predetermined axis, as an area for synthesis of the multiple sets 
of graphics data; 

a second program for causing the computer to generate a plurality of 
cylindrical images, by projecting each of planar images represented by each of the 
multiple sets of graphics data onto the projection plane; 

a third program for causing the computer to extract a feature point which is 
an area having a predetermined characteristic, from each of the plurality of 
cylindrical images; 

a fourth program for causing the computer to determine a correspondence 
relationship of the extracted feature points, between the plurality of cylindrical 
images; 
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a fifth program for causing the computer to generate seamless cylindrical 
graphics data representing a single seamless cylindrical image, by synthesizing a 
plurality of graphics data each of which representing each of the cylindrical images, 
with reference to the determined correspondence relationship; and 

a sixth program for causing the computer to generate the graphics data 
representing the single seamless planar image, from the seamless cylindrical image 
graphics data. 
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